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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHO POrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuu Aa€T NPECTaBICHUWE O IENsAX, OOIIel CTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMpPOrpaMMbl MO XUMHUH, OMPEAENAET KOJWYECTBEHHBIE M
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATEbHOCTH O0O0YyYaromerocs IO OCBOEHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPUPOJIE, O MYTAX PEHIeHUs riao0agbHbIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (PyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeaMeTa, KOTOPbIM  SABISIETCS  MEJaroruvyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUM H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHIATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEA0BATEILHO OT OJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABJIAIOIIECH HAYYHOM KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4yeOHOrO MpenMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHil, B (OPMUPOBAHUHN U PA3BUTUU MO3HABATEIIbHBIX YMEHHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHun XMMHUU Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUsI BaXKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJICHHOCTh OOy4YeHUST HA  CHCTEMaTHYECKOE MPUOOILIECHUE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HON MEATEIbHOCTH, MO3HAHUS M CAMONO3HAHHUA, KIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLEHUBATh SIBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSI LEHHOCTM XUMHUYECKHUX 3HAHUM MJI BBIPAOOTKH HSKOJIOTHYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

—pa3BUTHE MOTHBALMU K OOYUYEHHIO, CIHOCOOHOCTEH K CAaMOKOHTPOJIIO H
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOILEYEIIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyrna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYpPHBIX e€AUHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEeAKIUi (COeTUHEHNs, Pa3I0KEHU, 3aMEIIEeHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJI€HUE BOCKA, TasHUE JbJa, pPAaCTUpPAHUE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pa3jokKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMSA, XpoMaTorpadus, mpoBeeHNEe OYUCTKH TTOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT W mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenune kucimopoaa. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxxaeHue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepileHHble ¥ HEHACBIMIEHHBIE PACcTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHbIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHWM: IIETOYM U  HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan axkruBHoctm meramoB H. H. beketosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECICHUE COACPKaHUs KHUCIOpoAa B BO3AYyX€, MOJIYyUYCHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACNO3HABAHUE W HW3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJICHHE PACTBOPOB C OMPEICIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 33/lad Mo TeMme «BakHeilne KiIacchl HEOPraHUYEeCKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKK KiIaCCU(PUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [loHsaTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M30Tomnbl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUSl pajJhyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckas cBa3b. KoBajneHTHas (ToyisipHass W HEMOJISIpHAsl) CBSA3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJICUCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHM XMMHM B 8 Kiacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHSTHS: HAyYHbIN (aKT, TUnoTes3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYNA, DJIEKTPUUYECKUI 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPUOJOB, Kalausl, KaIbLUi H HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 cKOpoCTH XUMHUYECKOW peaknmu. [loHsTHE 00 0OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAalll€HHbIE HMOHHBIC YypaBHEHHUs peakiuil. CBOICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETa/uIoB (rpadura W anaMmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu passIoKEHUs, COCIMHEHUS), paclo3HABaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (PU3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOJA HAa OPraHu3M 4YeJioBeKa. BakHeWlnme XJIOpUAbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(PUKAIINN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHUCIOT U crnenududeckne). XUMHYECKUE PEaKIH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHMSIMU cepbl (KUCIOTHBIE JOXK[IU,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiicTea. KpyroBopot a3ora B mpupone. AMMHUak, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHue, QU3NYeCKue U XUMHUYECKHe
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JTOKIIM, 3arpsi3HEHUE BO3/AyXa, MO4YBbl U BogoémoB). Docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA >KUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojiyueHue u mnpuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM 4YEJOBEKa. MarepuaabHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIIOTHI,
IPOBEJICHUE Kaue€CTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOAEHUE MTPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAaHUE BUIECOMATEPUAIIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TAJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOUHEHUSIMH  (BO3MOXKHO  MCIOJIb30BaHHE
BUJICOMATEPHUAIOB), HAOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa I0J JEeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3laMu a30THBIX U (HochOpHBIX yAOOpEHUH, MOIyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BOBMOXHO  HCIIOJIb30BAHME BUJICOMATEPUAIIOB), U3y4eHHUe Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasibl U X COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY ¥ IPOMBIIIJIEHHOCTH.

[Ilesmoynble MeTauibl: NOJNOKEeHWE B [leproanueckon cucTeMe XMMUYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABI HaTpuss W Kanusa. [IpuMeHeHue mmEenoYHbIX METAUIOB M UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmme coequHeHUs KalblUsi (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHMSA. AM(OTEpHBIE CBOMCTBAa OKCHAA M THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMK HA MOHBI: MarHus, KIbIHS, aJIOMHHUS, [UHKA, KEJe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAJIBHBIX 3a71a4d Mo Teme « Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karomied cpeabl (MpeaeiabHas 0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHBIH (DaKkT, rumoresa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIHU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPaNbl, TOPHBIE MOPOJBHI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHSATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCS ~CHCTEMOM MO3UTHUBHBIX I[IEHHOCTHBIX OpPHUEHTAllUM U
paCUIMPEHUE OMBITA JICATEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIJAJIETh JTOCTOBEpHOUM WH(pOpMaIMeil o
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOPMax M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTUBE, KOMMYHMKATUBHON KOMIIETEHTHOCTH B OOINECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIENOBATENLCKOM, TBOPYECKOW W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
AKCTICPUMEHTOB, CO3IaHUN YUCOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpoIecCe OITOM YYCOHOM JESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKHM CBOMX TOBApPHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUAS O BEIIECTBE M XMMHUUYECKOW PpEaKIvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(OPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU
JUTEPATYPOH, JIOCTYNMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;



WHTEpPEC K OOYyYCHHIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOSKTHOW H  HMCCICIOBATEIHCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHSI OOy4YEHHS B
JaJIbHEHIIIEM;

4)popmMupoBaHUA KYJIbTYPbI 310POBbS.

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KM3HU, OCO3HAHHUE TMOCJEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOAMMOCTA COOJIONIEHUs TpaBWil OE30MacCHOCTH TMpU OOpallleHUd C
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

S)Tpy0BOro BOCIUTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoQeccril U Tpyaa pa3IudHOTo poja,
YBaXKEHHUE K TPYAy M pE3yibTaTaM TPYIAOBOM IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHuUsl ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenHon npodeccuoHaabHON eITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6)3K0,10r149eCKOro BOCIIUTAHMS

HKOJIOTMYECKHU 11€JIeCO00pa3HOE OTHOIICHUE K MPUPOAEC KAaK HCTOYHUKY
YKW3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUS, MIOHUMAaHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHOoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
mpaBuiI 0€30MaCHOTO MOBEICHUS TTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOKAIOIIUX 3J0POBBIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  9KOJIOTUYECKOW  KyJIbTYPhl, OCO3HAHHUS TJIOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeW UX PEIICHHS MOCPEICTBOM METOJ0B XUMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKATUBHOW U COIIMAJIBHOMN TTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYMMBIC JJIA
dbopMuUpOBaHUS MHUPOBO33PEHUS OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
WCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAyYHOW KapTHMHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE EUCTBUS (IT0O3HABATEIIbHBIC,
KOMMYHUKATHUBHBIE, PETyJISATHUBHBIE), KOTOpbIE O0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.



Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

YMEHUSL HCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIIIEHUS MPU OCBOEHUU
3HAHMUI: PAcCKPhIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHN, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU TOHSTHSIMH), UCIOJIB30BATh
MOHSTUS JJI1 OOBSICHEHUS OTJENIbHBIX ()aKTOB U SIBJICHUMN, BBIOMPATh OCHOBAHUS U
KPUTEpUU ISl KJIacCU(PUKALMUNA XUMUYECKUX BEIIECTB M XMMHUYECKHX pEaKIuH,
yCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBA3U MEXIY OOBEKTaMH HM3YyYEHUS,
CTPOUTH JIOTUYECKHUE pacCykACHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

YMEHUE MPUMEHATh B TNIpPOLlECCE NO3HAHUA TNOHATHS (NPEAMETHBIE U
MeTaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENHU, UCIIOJIb3YEMbIE B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33Ja4, C YYETOM
TUX MOJIEJBHBIX MPEJICTABICHUN BBIABISTH U XapaKT€PU30BaTh CYLIECTBEHHbBIC
MPU3HAKU W3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CJIEICTBEHHbIE CBSI3U U
MPOTUBOPEYHS B U3y4aEeMbIX MTPOILIECCAX U SIBJIICHUSIX.

Bba3oBble uccienoBarebcKme 1eiiCTBUSL:

YMEHUE HCIOIb30BaTh MOCTABJICHHBIE BOINPOCHl B KAaue€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHre OmbiTa IO IUJIAHUPOBAHUIO, OPraHU3aldd M MPOBEICHUIO
YUYEHMUYECKMX JKCIIEPUMEHTOB, yMEHUE HaOgoJaTh 3a XOAOM Ipoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €ro Pe3yJbTar, PopMyIHpoBaTh 000OIIEHUS U
BBIBOJIBI 10 PE3yJIbTaTaM IIPOBEAEHHOIO OMNBITA, UCCIECIOBAHUS, COCTABIIATh OTUET
0 MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIUIO
pa3IUYHBIX BUJIOB U (GOPM MPEACTABICHUS, NOJIYYaEMYIO M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

yMEHUE TPUMEHATh Pa3u4yHble METOJbl U 3alpOChl MpPU MOUCKE U OTOOpE
uH(OpPMAITUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJTHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
0o0JaCTH  WMCTOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BaHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANIbHYIO (hOpMY TIpeacTaBieHUs] HHPOpMaAUU U



WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECJIOXKHBIMUA CXeMaMH, JharpaMMmamu,
npyrumu popmamu rpaduku ¥ UX KOMOWHAIUSIMU;

YMEHHE HCIIOJIb30BaTh U AaHAIM3MpOBaTh B IIpolecce Y4YeOHOH W
UCCJIEIOBATENCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY>KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:

yMEHHUsI 3ajJlaBaTh BOIPOCHI (B XOJe Jauajgora W (WIM) JIHUCKYCCHH) TIO
CYLIECTBY  OOCyXJaemMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIHHO BBITTOJIHEHUS MPE/TI0KEHHOM 3a1a4H;

YMEHHSI ~ TPEJCTaBIATh  TMOJYYCHHBIE  Pe3yJbTaThl  MMO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JelaTh MPE3CHTAIUIO
pe3yIbTaTOB BBHIMIOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIIbHOM M HWCCIIEJIOBATENBCKON  MEATENBHOCTH  MPH  PEIICHUHU
BO3HUKAIOIIKX TPOOJIEM Ha OCHOBE yu€Ta OOMIMX WHTEPECOB M COTJIACOBAHUS
no3unui (00CcykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIAHHAIIUS
COBMECTHBIX JCHCTBUHM, OINpEACICeHHEe KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE TeHCTBUS:

YMEHUE CaMOCTOSITEIbHO OMPENENsaTh IENH JEATeIbHOCTH, TUIAaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJUPOBATh M TMPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENBHBIX 33Ja4, CaMOCTOSITENIbHO COCTaBISITh WM KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OIICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON II€TH, YMEHHE
UCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPEIJIaraéMbI€ B YCIIOBUU 3aJaHHIA.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHUS U CIOCOOBI
neucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
NESATENIbHOCTH TIO0  TOJYYEHHI0 HOBOTO  3HAHWA, €ro HWHTEePIPETalllH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyAITUsIX.

K xonIty oOydenus B 8 kiacce npeIMeTHbIC PE3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAacCKphIBaTh CMBICII OCHOBHBIX XMMHUYECKHX ITOHSATHH: aTOM, MOJICKYJa,

XUMHYECKHIA DJIEMEHT, MPOCTOE BEIIEeCTBO, CJIOKHOE BEIIECTBO, CMECH
(ogHOpOIHAS ¥ HEOAHOPOAHAsI), BAJICHTHOCThb, OTHOCUTENIbHASL aTOMHAs U



MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAaKLUU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 9K30- M IHAOTEPMHUUYECKUE PEaAKINH, TeTIOBON 3(PHEKT peaKiluH,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToOMHas OpOUTallb, PaAIUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSpPHAs KOBAJICHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas JI0Js BEILIECTBA
(mporeHTHAsl KOHLIEHTpAIKsl) B pacTBOPE;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX IOHATHA H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUJII COCTaBJICHHS (HOpMyI
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

ONpPENENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKWUCIEHUS  3JEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUH IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIEHTHAas W HMOHHAs) B
HEOPTraHUYECKUX COCUHEHUSX;

packpeiBath cmbicha [lepuommueckoro 3akona [[. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOJANYECKON 3aBHCHUMOCTH CBOWMCTB
XUMHUYECKUX DJIEMEHTOB OT HMX IoOJIokeHus B lleprogmdeckoil cucreme,
3aKOHOB COXPAHEHMsI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUEHUs, 3aK0OHa ABOraapo;

OMHUCHIBATh M XapakTepu3oBaTh TaONMuHyo ¢dopmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaThb TMOHSTHUS «rJaBHas
noarpynmna (A-rpymnmna)» u «mnodounas noarpynna (b-rpymnmna)y, Maneie U
OosbllIe TNEPUOAbl, COOTHOCUTH O0003HAUEHMsSI, KOTOpPbIE HMEIOTCS B
tabmune «llepuoauueckass cuctemMa Xxumudeckux odyemeHToB [, U.
MenzeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00Ilee YUCIIO 3JIEKTPOHOB
Y PACMPEIEICHUE UX MO JEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOLIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpPALIECHUN B
Pa3JIMYHBIX YCIOBUSIX;



BBIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJISPHYIO W  MOJIIPHYIO MAacChl
BCIIIECTB, MACCOBYIO JOJIF0 XHMHYECKOTO »3JIeMEeHTa 10 ¢dopmyIe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKinu;

MPUMEHSTH OCHOBHBIC OINEPAIllMU MBICIUTEIIbHON JEATEIbHOCTH — aHaJIU3
W CUHTE3, CpaBHEHHE, 000OIICHHME, CHCTeMAaTH3aInio, KIIacCU(PHUKAIIUIO,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — I M3y4YEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIMi, €eCTECTBEHHO-HAyYHbIE METO/bl
NO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

CIENOBAaTh  IIpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  MOCYJIOM W
7a00paTOpHBIM  O0OpYJOBAaHMEM, a TaKXKe IMpaBWIaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAA M KHCJIOPOJAA), MNPUTOTOBJICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JIOJIEH PACTBOPEHHOIO BEILIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIbI0 HHIUKATOPOB
(;makmyc, heHondTagenH, METUIOPAHXK U JAPYTHE).

K xoH1y 0OydeHus B 9 kiacce npeIMETHbIE PE3YIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHSATHUWA: XUMHUYECKUM
AJIIEMEHT, aTOM, MOJEKYJA, WOH, KaTHOH, aHWUOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATENBHOCTh, CTEIIEHb
OKHUCJIEHUS, XUMUYECKasl peaKiusi, XUMUYeCcKas CBs3b, TEIUIOBOU >PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pPACTBOP,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, 3JIEKTPOJIMTHYECKAS JUCCOLMALNS, PEAKIHH HOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE pEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBHUTEIb, OKHCIEHHE W  BOCCTaHOBJICHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METaJUINYecKasi), KpHUCTAUIMYECKass pEIIETKa, KOPpO3Us METAILIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKIuH, MPEAEeNbHO JOIyCTUMAs
koHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKHX TMOHATHH U
MPUMEHSITH 3TU NOHSATHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;
UCIOJIb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHUS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENENATh BaJIECHTHOCTh U CTENIEHb OKUCICHUS] XMMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
ONpeneNnEéHHOMY KIIACcCy COEIUMHEHH Mo QopmyiaMm, BUJ XUMHYECKON



CBsSI3U (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHCHHUSX, 3apsij MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeasl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIKCHIBATh W XapaKTepu30BaTh
tabnmmunyio Gopmy [leproamueckoid CUCTEMBI XUMHYECKHX DJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», maibie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HauYEHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sAjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpesiefieHne HUX 0 JJIGKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUUECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIINH
BEIIECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOILIME U CHEU(UUECKHE XUMHUYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OIMNHCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMWYECKUX PEAKIIHIM;

COCTaBJISAITh YPAaBHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIET0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIINN HOHHOTO
oOMEHa, ypaBHEHUS peaKkluid, TMOATBEPKIAIONMINX CYIECTBOBAHKE
TF€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKkpbIBaTh  CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca dTUX peaKIuii;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHX NPEBpAlICHUNA B Pa3IUUYHBIX
YCJIOBUSIX;

BBIYUCIISITH  OTHOCUTEJBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MACCOBYIO JIOJIIO XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

cCOONMIOaTh  MpaBuUjia  TOJB30BAHUSA  XUMHYECKOW  TMOCYOH W
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe TmpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU TI0 BBINOJHEHUIO



7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJMYYECHUI0O U COOUPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIONIME  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIISCTB: PACIO3HABATH OIMBITHBIM MYTEM XJIOPHI-, OPOMUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMkKar-, cyibdar-, THIPOKCHUI-HOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

PUMEHSATH OCHOBHBIE OTEPAIIMN MBICTUTEILHON NEATEIPHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OO0O0OIEeHNe, CHUCTEeMAaTH3AINI0, BHISBICHHE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — JJII W3YYCHHSI CBOWCTB BEHIECTB H
XUMUYECKUX PEaKIWi, €CTeCTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalnbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

No KosnuecTBouyacon JJIeKTPOHHbIE
; (uudpoBbIe)
n/ HanmeHnoBaHuepa3se/ioB U TeMIIpOrpaMmMbl | Bceer KonTtpoabusiepador IIpakTnyeckuepador
o0pa3oBaTejbHbBIEpPeCypC
1 0 bl bl
bl
Paznen 1.1lepBoHayaibHbIeXUMHYECKUETIOHSITUS
XuMus — BaxHas 00J1acTh €CTECTBO3HAHUS U bubnuorexa [JOK
11 . 5 2
MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bu6mmorexa [IOK
1.2 B 15 1
CHIECTBA | XiMITIeCKHEpeaktind https://m.edso0.ru/7f41837c
Hroromnopaszneiry 20
Pa3nes 2.BakHelmme npeacTaBuTe/ M HEOPraHMYECKHUX BEIEeCTB
bu6mmorexa [IOK
2.1 B .K ! 6
osayx. Kuciopoz. Horstre 06 okcraax https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.2 B I 8 1
OAOPOALLIOITHE O RUCHOTax 1 COIX https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.3 Boga. P N 5 1 1
ona. PactBopsl. [Tonsite 06 ocHOBaHUAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIEKJIACCHIHEOPTAHUYECKUX COETMHEHU 1 1 1 bubnmoreka [JOK
' i https://m.edsoo.ru/7f41837c
Hroronopasznery 30

Pazpnen 3.11epuoanyeckuii 3akoH u [lepuoguueckasi cucremMa xumnueckux 3jaeMeHToB /. . MennesneeBa. CTpoeHneaToMoB.

XHUMHYECKASACBA3D. OKI/IC.]II/ITe.JII)HO-BOCCTaHOBI/lTeJIbHLIepeaKIII/II/I

3.1 Ilepnonnueckuii 3akoH u Ilepuonnueckas 7

bubmuorexa [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

cucTeMa XUMHYECKuX 3aeMeHToB JI. W.
MenneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837c

Xumuueckas cBsizb. OKHCIUTEIBLHO- bubmuorexa [JOK
3.2 8
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
4 1
TOTO T0 pasAcity > https://m.edso00.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c

OBILIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME o8



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

N KosnyecTBouyacon DJIeKTPOHHbBbIE
; (uudpoBbie)
n/ HanmeHoBaHuepa31e/10B U TEMIPOrpaMMbl Bcer KonTpoabHubiepador IIpakTnyeckuepador
o0pa3oBaTejbHbIEpecypc
1 0 bl bl
bl
Pa3znen 1.BeniecTBO U XUMHYECKHE PeaKIU
[ToBTOpeHue u yrinyoieHne 3HaHui OCHOBHBIX bubmmoreka [JOK
11 5 1
pa3zeloB Kypca 8 kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIC3aKOHOMEPHOCTHXUMUICCKUXPEAKIT 4 bubnnorexa [JOK
' Wi https://m.edsoo.ru/7f41a636
13 DJIIEKTPONUTHYECKAST JUCCOLIHAIIHS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroronopazneny 17
Pasznea 2.HemeTasIbI B X cOeTMHEHUS
91 OO0m1as XxapakTepucTUKa XUMHUECKIX 4 1 bubmuoreka [JOK
' snemeHToB VIIA-rpynmsl. ["agorens https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepucTUKa XUMHUECKIX
2.2 anemeHnToB VIA-rpymmel. Cepa u 6 bubmmorexa [TOK
' N PYIIIBL. L¢P https://m.edso00.ru/7f41a636
e€coeTMHEHMS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mmas XxapakTepUCTHKA XUMUYECKUX
24 3J1eH1\ieHT01f IVAI-)F bl YTIEPO U KpEMHUN 8 1 2 Bubmmorexa [IOK
' PYHHBL POR KD https://m.edso0.ru/7f41a636
U UX COCTUHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroronopaszneny 25
Pa3zgen 3.MeTa/iIbI M BX COeTHHEHUSA
. bu6nmoreka [IOK
3.1 ObmpecBoiCTBaMETaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxneime merayuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroronopazneny 20
Pasznen 4.Xumus u okpykaiomnias cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubnnorexa [JOK
' = p https://m.edso00.ru/7f41a636
Hroronopazneny 3
PesepBHOEBpEMS 3 bubmmorexa [JOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIACC
Ne KoaunvecTBouacoB
aramzyd  JJIeKTPOHHbIeNU(POBbIEOOPA30BAT
n Temaypoka Bce  KonTpoabHbie IIpakTuyeckue A y P bp P
eHus eJIbHbIepecypChl
/ ro  padoTsl padoThI
n

1 [Ipenmer xumuu. Posib XuMHUM B )KU3HU 1 bubnuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTie 0 MeTogaX MO3HAHUS B XUMHH 1 bubmorexa HOK

A https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna

3 paboThl B 1a00OpaTOpUU U IPUEMBI 1 bubnunoreka [JOK
oOpareHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)

4 Yucteie BemecTBa U cMecu. CIrocoObl 1 bu6mmoreka [JOK
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
ITpakTnueckas padora Ne 2

5 «1£)a3 eJeHue cﬁeceﬁ (Ha mpumepe 1 bubmmorexa [OK

. . PHUMEp https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOU COJIM )»
bu6mmorekxa [JOK
6 A 1
TOMBLH MOTICKYITH https://m.edsoo.ru/ff0d2a6c

7 XuMHU4YeCKue 3JI€MEHTHI. 3HAKU 1 bu6mmorekxa [JOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie U CIIOKHBICBEIIECTBA 1 bubmorexa [JOK

p m https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bu6mmoreka [JOK

9 ATOMHO-MOJIEKYJISIPHOCYYCHHE
FIBPHOCYHCHH https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuaeckas opmyia. bubnnoreka [JOK
BaneHTHOCTPaTOMOBXUMUYECKUXAIIEME https://m.edsoo.ru/ff0d2eae
HTOB
1 OTtHocuTenbHAs AaTOMHAs Macca. bubmmorexa [IOK
OTtHocuTenbHAasE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMHYECKOTO bubmuoreka [JOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubmuoreka [JOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 Ou3nyYecKue U XUMUUECKHE SBICHUSI. bubmmorexa [IOK
XuMHUUYECKask peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUs IPOTEKAHUS bub6nuorexa [IOK
XUMHYECKHUX PEaKui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnunoreka [JOK
XUMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brluncnenust KoaudyecTBa, Macchl
17 BEILECTBA [10 YPABHEHUSIM XUMUYECKUX bubmmorexa [OK
. P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XuMHUYECKUX peakuuit
18 (coemuHEeHNS, pa3TIOKECHUS bubmmorexa [OK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIN- Bu6 OK
19 sunukiIoneauct. O0o0IEeHne n ubnnorexa [

cUCTeMaTHU3alUsI3HaHUN

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

Kontposbnas padora Nel o teme

bubmuoreka [JOK

20
«BelllecTBa 1 XUMHYECKUE PEAKIIUN https://m.edsoo.ru/ff0d4290
Bosnyx — cmech razos. Cocras
21 BO3 yxa Kucnopog — s1neMeHT u bubmotexa [JOK
Ayxa. poa https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
dusnyeckrue 1 XUMUYECKHE CBOMCTBA
22 KHCIOpoa (peaKuy OKUCICHUS Bubmmorexa LIOK
poA H ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstueobokcumax
CriocoObl OTYYEHHS KUCIOPOaa B
23 nabopaTopuu Zlqn OMLILHnerHoI::TI/I bubmmorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[TpumeHneHueKkucIopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 pEaKIHH, OHATHE O bubmuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIIUIX
TonnuBo (HedThb, yroiab U METaH).
25 3ar 513H61§1/1e(11;o3 ’ a, CIT0COOBI lro bubmorexa [JOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuennie u coOMpaHue KUCIOpoaa bubmiorexa HOK
yi N p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonoponx — anemeHT u npocroe bubnuorexa [IOK
BeecTBo. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4ddo
28 ®dusnveckue U XMMUYECKUE CBOMCTBA bu6mmorekxa [JOK
Bojopoa. [IpumenenneBonopoaa https://m.edsoo.ru/ff0d4ddo
b K
29 TToHsTHE O KHCIIOTAX U COJISIX nommorexa O

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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Cnioco0sI 1oTy4eHust BOAOPO/Ia B

bubmuoreka [JOK

30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «Ilonmydenue u coOMpaHue BOIOPOIA bubmoreia OK
i oHp poa, https://m.eds00.ru/ff0d4f42
U3YYCHHUE €T0 CBOWCTBY
39 MounsipHbliii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraznpo https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA I'a3a 10 ero U3BECTHOM bubmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WK 00BEMY
Brrancnenus 00EMOB ra3oB 1o
34 ABHCHUIO PEaKIIMU HAa OCHOBE 3aKOHA bubmorexa OK
P N peaitt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B
35 duznyeckne 1 XMMUYECKHEe CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 006 bubmuoreka [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HachilieHHbIE
37 u leHaCLI peHHbIIe) aCTBOPBI bubmorexa [JOK
B pacTBopEL. https://m.eds00.ru/ff0d5b40
MaccoBast 1011 BEIIECTBAa B pacTBOpE
[TpakTiueckast paborta Ne 5 o teme
38 «ITpuroroBiieHue pacTBOPOB ¢ bubmuorexa [JOK
OnpeAcNEHHON MacCOBOW J10IEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 KonTponbnas pabota Ne2 o teme bubnuorexa [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCupUKaIUs, bu6mmoreka [JOK
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HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[Tonydyenue 1 XMuMHYECKHUE CBOMCTBA

bu6mmoreka [JOK

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/f0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosryueHne U XUMHUYECKUE CBOKCTBA bubmmorexa [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [lonyyeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéLlf nzi)nyq)eHI/I;I XI/IMI/I‘{ZEKI/IG bubmmorexa [OK
. ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas padbora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKHIX https://m.edsoo.ru/00ad9b7c
COCITUHEHUN»
48 I'eneTnyeckas cBsIi3b MKy KiaccaMu bubnunoreka [JOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
. bubnmoreka [JOK
49 O0001IEHNE U cCUCTEMATHU3AMI3HAHUIA httos://m.edsoo.ru/00adach?
KonTtponbHas padora Ne3 o treme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX Bubmorexa LIOK
. https://m.edsoo.ru/00ad9ela
COETMHEHUI
51 [lepBble MOMBITKU KIaCCU(PHUKAILIMN bubnuorexa [IOK
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XUMHYECKHX 31eMeHTOB. [loHsTHE O
Ipynnax CXOJHbIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa

Ilepronnueckuii 3aKOH U

bubmuorexa [JOK
52 [Tepuoanueckasi cucteMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
sanemenToB /I. 1. Menaeneera
53 [Tepuonpl TIIBI, IIOTPYIIIIBI bubmorexa LHOK
PHOIEL, TPYTHIEL, TOMPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
anep. N3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000I0YeK
55 aToMoB 3JieMeHTOB [lepuoanueckoii bubmorexa HOK
proA https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTepucTuKka XMMHUECKOTO
56 3JIEMEHTA 10 €0 MOJI0KEHUIO B bubnuorexa [JOK
ITepuoauueckoit cucreme /I. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BUTHSA HAyKU U npakTtuku. /1. 1. bubnuotexa [JOK
MenpeneeB — y4€HbIN, IIE1Aaror U https://m.edsoo.ru/00ada96e
rpakIaHUH
DJIEKTPOOTPULIATETLHOCTHATOMOBX MU bubmuorexa [JOK
58
YECKUXAJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorekxa [JOK
59 NonnasxuMuueckasiCBs3hb
https://m.edsoo.ru/00adac34
60 KoBaneHTHasAnonsipHasXxUMHYECKasCBS bubnuorexa [IOK
3b https://m.edsoo.ru/00adaab8
61 KoBanenTHassHENONIAPHAIXUMUYECKASIC bubnmnoreka [JOK
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https://m.edsoo.ru/00adaab9

BS3b
bubnmoreka [JOK
62 CTeneHpoKnCICHHS 1 https://m.edsogru/OOadae28
63 OKHUCIUTENbHO- 1 bubmuorexka [JOK
BOCCTAHOBUTEIIbHBIEPEAKLIUHI https://m.edso0.ru/00adb076
bubmuoreka [JOK
64 OKHCITUTENIN ¥ BOCCTAHOBUTEIN 1 https://m.e dsogru 100adb076
65 KonTtponbsHast padora Ne4 o reme 1 bubnuoreka [IOK
«CTtpoenne atoMa. XUMHUUYECKASICBA3D)» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O0o01IeH e U 1 bubmmorexa [IOK
cHUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/00adb33c
67 Peseprublii ypok. O6o0mIeHNE U 1 bubmmorexa [IOK
cucTeMaru3anus 3HaHUN https://m.edso00.ru/00ad9ch2
68 PesepBHblit ypok. O0o01IeHNE U 1 bu6nuorexa [IOK
cUcTeMaTU3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

Ne KosnnyecrBoyacos
Harau3s JJIeKTPOHHBbIeM(PPOBBHICOOPA30OB
n  Temaypoka Be KoHTpobHBI IIpakTHnyeckn y
YyeHHu s aTeJIbHbIEpeCypChI
/ ero  epaboThI epaboThI
n
[Iepnoanueckuit 3akoH. Ilepuonnueckas
1 cnfTeMa XAMHUYECKHX BJIGMIC)HTOB pIn Y| 1 bubmmorexa [IOK
o https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XUMHYECKHX DJIEMEHTOB IEPBBIX TPEX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
10504 (i (0):!
3 Knaccugukaius 1 HoMeHKIaTypa 1 bubmmnoreka HOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabpl XuMu4uecKoi CBA3U 1 TUTIBI 1 bubnuoteka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel o teme
5 «IToBTOpenue u yriay0OaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3/IeoB Kypca 8 Kiaccay
5 Knaccudukanus XuMudeckux peakuui no 1 bu6muoreka [JOK
pa3IM4YHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [ToHsITHE O CKOPOCTH XUMHYECKOM 1 bubnuoreka [JOK



https://m.edsoo.ru/00adb59e
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PEaKknuu. IloHsiTHE O TOMOT€HHBIX U
TCTECPOTrCHHLBIX PCAKIUAX

https://m.edsoo.ru/00adbe9a

IToHsATHE 0 XUMHUUECKOM PaBHOBCCHHU.
@DakTOpPBI, BIUSIOIIKE HA CKOPOCTh

bubnunoreka LIOK

8
XAMHYECKOW PEAKLUHU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI
9 OKHCIUTEIBHO- bu6nmorexa LIOK
BOCCTAHOBUTEIIbHBICPEAKIIUH https://m.edsoo.ru/00adcade
10 Teopus dAEKTPOIUTUYECKON TUCCOIHAITIH. bu6nmorexa LIOK
CunpHbI€ U cllabble IEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HouHbBIEYpaBHEHUSIPEAKIINIA buGnuorexa [IOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KHUCIOT U
12 OCHOBAHHI B CBETE MPEICTABICHUNA 00 bubnmorexa IOK
o bed https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKON TUCCOITUAIIUT
XHUMHYECKHE CBOMCTBA COJIEN B CBETE
13 [IPENCTABIEHUNA 00 DIIEKTPOIIUTHUECKON bubmorexa HOK
pedt P https://m.edsoo.ru/00add8b2
IUCCOLIMAIAA
bubmmoteka IIOK
14 TToustie o runpoansecose
Ap https://m.edsoo.ru/00add9d4
but6mmorexa [IOK
15 O00011IeHNE U CUCTEMATH3AIMI3HAHUIA
Hl Tt https://m.edsoo.ru/00addd12
16 [TpakTnueckas pabota Ne 1. «Pemenue bu6muoreka [JOK
DKCIEPUMEHTAIBHBIX 3a7a4) https://m.edsoo.ru/00addbfa
KonTponbnas padota Ne2 o teme
bu6nunorexa LIOK
17 «INEKTPOIUTUYECKAS] TUCCOITAALIHSI.

XUMUYECKUEPEAKIIUN B pAaCTBOPAX)

https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

OO61as xapakTeprCTHKa raJIOreHOB.

bubnunoreka LIOK

18
XUMHYECKUE CBOMCTBA HA MMPUMEPE XJIopa https://m.edsoo.ru/00addfe2
Xaoposogopoa. ConsHas KUCIIOTa,
19 XI/IME‘ICCKI/IS CBOMCTBA, MOJIYYCHUE bubmmorexa [JOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTueckas paborta Ne 2 o reme
20 «ITomyueHne CONTHON KUCIIOTHI, U3YICHUE bubmorexa HOK
B yzl » M3YH https://m.edsoo.ru/00ade348
e€ CBOWCTB»
Boruncnenus o ypaBHEHUSIM XUMHUYECKUX
21 €aKIIMi, €CJIM OJIMH U3 PEarcHTOB JaH B bubmorexa HOK
P ’ P https://m.edso00.ru/00ade488
H30BITKE
99 OO6mmas xapakTepucTrka 31emMeHToB VIA- bubmmoreka [JOK
TPYIIIIbI https://m.edsoo.ru/00ade64a
AJI0TpOIHBIE MOIUMDUKAIIUN CEPHI.
23 Hax0>1<p CHHUE CePBI H(i)eé coe)mHeII)mﬁ B bubmorexa HOK
! P . https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHECBOWCTBACEPHI
24 CepoBoaopoi, cTpoeHue, Gpu3ndecKkue u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHast KMCIIOTa,
25 (1)1/1314%01(1/15 u XI/II\EI/I‘IGCKI/IG CBOMCTBA bubmorexa LOK
’ https://m.edso0.ru/00adea28
MPUMEHEHNE
XHUMHYECKUE PEAKINH, JIEKAIUE B OCHOBE
MIPOMBIIIJICHHOTO CII0C00a MOIy4eHUs
26 CEepHOM KUCIIOTBI bubmmorexa [TOK
P i . https://m.edsoo.ru/00adec8a
XuMH4ecKoe3arpsi3HeHUEOKpyKarolieicpe
JBICOETUHEHUSIMUCEPHI
27 Brrunciaenue MaccoBoii 10JM BBIXOAa bubmmorekxa [IOK
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MPOJYKTA PeaKuu

https://m.edsoo.ru/00adec8a

OO01mas xapakTepucThKa 3J1eMeHTOB VA-
rpymnbl. A30T, pacCpoCTpaHEeHHUE B

bu6nmoreka [IOK

28
npupoze, Gu3NIecKue 1 XUMHIECKUE https://m.edsoo.ru/00adeeab
CBOMCTBA

29 AMMHak, ero Gu3nYecKue U XUMUYECKHE bubnnorexa [JOK
CBOMCTBA, IIOJIy4EHUE U IPUMEHEHUE https://m.eds00.ru/00adf004
[TpakTiueckas padorta Ne 3 o reme

30 «[Tony4yeHne aMMuaka, U3y4eHHUe ero bubmmorexa LIOK

_ yi - 1Y https://m.edso0.ru/00adf180
CBOICTB»

31 A3oTHas KuciIoTa, e€ PU3NIecKue u bubmmoreka [JOK
XUMUYECKHUE CBOWCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

30 oBberuil bubnuoreka [{OK
yA00p ’ . https://m.edsoo.ru/00adf518
XuMH4ecKoe3arps3HeHUEOKpYKaroIIecpe
JBICOETMHEHUSIMUA30Ta
®ochop. Okeun pocdopa (V) u

33 q)ocg)o pHaSI KI/ICJ'I((i))Ta q)(pprl)m(qe)mcne " brbmmorexa [IOK

P . https://m.eds00.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJTYICHHE
Ucnonb3oBanue hocdaToB B KauecTBe
34 MHHEPAIbHBIX YIOOPEHUH bubnnorexa [JOK
p yAoop o https://m.edsoo.ru/00adfc20
3arpsizHeHuenpupoiHoicpeabihochaTamu

35 Yraepon, pacripocTpaHEHHE B IIPUPOJIE, bubnuotexa [JOK
¢u3nueckrue 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c

36 Oxkcuapl yraepoaa, ux Gpu3ndeckue u bubnuotexa [JOK

XHUMUYECKHE CBOMCTBA. DKOJOTHYECKUE

https://m.edsoo.ru/00adfebe
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POOJIEMBI, CBA3AHHBIE C OKCHIOM
yriepona (1V)

37 VronpHas KUCIIOTa U €€ COJIN bubmorexa [JOK
https://m.edso0.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
38 "TlonyyeHue yIiIeKUcIIoro raza bubmorexa [IOK
v T ) | https://m.edsoo.ru/00ae027e
KadecTBeHHas peakiys Ha KapOOHAT-HOH
[TepBoHaUaNBbHBIE TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubmorexa LIOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIIIepoia
40 Kpemunii u erocoequaeHust bubmorexa LIOK
P A https://m.edso0.ru/00ae080a
[IpakTuueckast pabora Ne 5. Pemenue
41 AKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubnnoreka [JOK
«Bakuenme HeMeTaJUIBI U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
KonrtponsHas padora Ne3 o teme
42 «Bakuenme HeMeTaJUIBI U UX bubmorexa LIOK
https://m.edsoo.ru/00ae0e18
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
43 AJIEMEHTOB — METaJNIOB. MeTanyeckas bubnmnoreka [JOK
CBA3b U METAJUINYECKAS KPUCTAILINYECKAS https://m.edso0.ru/00ae103e
peméTrka. @U3HUIECKUECBONCTBAMETAIIOB
XUMHYECKHE CBOMCTBA METAJIOB.
44 DIEKTPOXUMHUYECKUN DA HANPSKEHUH bubmorexa TIOK
p p p https://m.edsoo.ru/00ae1156
METAJLIOB
45 OO6mue cnocoOb! MOTYYEHUST METAJLIOB. bubnuotexa [JOK

CnnaBel. Beruncnenus no ypaBHEHUAM

https://m.edsoo.ru/00ae1156
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XUMHUYCCKHUX peaKquI, €CJIM OHH U3
PE€arcHTOB COACPKUT IMTPHUMECHU

46 [TousATHE O KOPPO3UNMETAIIIOB buGnuorexa [IOK
PP https://m.eds00.ru/00ae1278
bubnunoreka LIOK
47 [Henounsieveranet https://m.edso0.ru/00ael4b?2
48 OKcuapl ¥ THOAPOKCUIBI HATPUS U KaIUs buGnuorexa [IOK
a AP a p https://m.edsoo.ru/00ael4b?2
49 [llenoyno3eMeNbHBIC METAJIIbI — KAIbLHUN 1 bubnunoreka LIOK
Mar"Hui https://m.edsoo.ru/00ael15e8
50 Baxuenmecoe 1TMHEHUSIKAIBLIUA buGnuorexa [IOK
o 1 https://m.edso0.ru/00ae15e8
51 O0001IEHNE U cUCTEMATH3AIMI3HAHUIA
JKEcTKOCTh BOABI U CIIOCOOKI €& bu6nmorexa LIOK
52
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
IIpaxkTrueckast padora Ne 6 o Teme
53 "}IIZéCTKOCTL BOpBI 1 METOJIBI €€ bubnmorexa IOK
Y A A https://m.eds0o.ru/00aelae8
yCTpaHEeHHs
. bubmuoreka [JOK
>4 AOMUHIT https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bu6muoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
but6mmorekxa [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THAPOKCUBI U coyn kene3a (1) u bubnuotexa [JOK
xenesa (111) https://m.edso0.ru/00ae35e6
58 O0001IEHNE U CUCTEMATH3AIMI3HAHUIA
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[TpakTnueckas padora Ne 7. Pemenne

59 SKCIEPUMEHTAILHBIX 3a/4a4 10 TEME 1 bubmorexa IOK
p B a https://m.edsoo.ru/00ae3de8
«BakHee MeTaIIbl U UX COETUHEHUSI
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX
CaKIIMH, €CJIM OJUH 13 pearcHTOB JaH B
60 §36HTKC HJIH COJIE }KI/ITI:'I HMECH 1 bubmorexa IOK
Aep . p ) https://m.edsoo.ru/00ae1750
BoruncneHnsMaccoBON JOTUBBIXOAAPOTYK
TapeaKInu
61 O0001IeHNEe U cucTEMAaTH3allAI3HAHUI 1
62 Kontponbnas pabota Ne4 o reme 1
«BaxkHei1e MeTAIIbl U UX COETUHEHUI»
63 BemectBa 1 maTepuabl B IOBCEIHEBHOM 1 bubnunoreka LIOK
JKU3HU YeJI0BeKa https://m.edso00.ru/00ae3f50
64 XuMHudecKkoe3arpsi3HeHUEOKPYKaroIIecpe 1 bubanorexa [JOK
JTBI https://m.edsoo.ru/00ae4270
65 Ponp xumMum B penieHUH SKOJIOTHUECKUX 1 bubmuoreka [IOK
npobiem https://m.edsoo.ru/00ae4270
PesepsHblil ypok. O60011eHNE U bubmmnoreka [HOK
66 . 1
cucTeMaTu3alnus 3HaHui https://m.edso0.ru/00ae0dOa
67 PesepsHblit ypok. O60011eHNE 1 1 bubmuoreka [IOK
cUCTeMaTH3aIusg 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6o01IeHNE U 1 bubmuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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